Loss of diaphragm glutathione is associated with respiratory failure induced by resistive breathing.
It has been suggested that oxidant stress may contribute to dysfunction of respiratory muscles undergoing severe work loads. We examined changes in glutathione content and redox status in the diaphragm and intercostal muscles of anesthetized Sprague-Dawley rats exposed to prolonged inspiratory resistive loading while breathing 70% O2. These results were compared with those from control groups breathing air or 70% O2. Changes in liver glutathione were also examined. Freeze-clamping and an enzymatic recycling assay were used. Results show that 1) in controls, glutathione content was higher in the diaphragm than in the intercostals, 2) severe hypercapnic acidosis without hypoxemia was present with loading, 3) total diaphragm glutathione decreased approximately 35% with no increase in glutathione oxidation with resistive breathing, whereas intercostal and liver glutathione remained unchanged, and 4) the drop in diaphragm glutathione correlated significantly with the drop in minute ventilation and the increase in arterial PCO2, whereas it was not directly related to intensity of respiratory muscle activity. In conclusion, although diaphragm susceptibility to oxidant stress may be increased with resistive breathing, it is unlikely that the modest decrease in total glutathione contributed significantly to respiratory failure in this model.